The influence of the addition of silicate ions on the conversion processes of condensed ferric hydroxide Fe(OH)j gel to ferric oxyhydroxides and iron oxides was investigated under constant initial [Fe 1+ ]/[OH~] ratio or constant initial pH. Fe(OH) 3 gel, prepared from FeCl 3 and NaOH solution, was aged at 333 Κ or 373 Κ in the presence and absence of silicate ions. The aged suspensions of each stage with colloidal state were separated into solid particles and supernatant solutions by centrifugation. Powder X-ray diffraction (XRD), transmission electron microscopy (TEM) and infrared spectroscopy (IR) were used to characterize the resultant solid particles. pH measurement and inductively coupled plasma (ICP) analyses were also carried out to obtain pH value and concentration of ferric and silicate ions in the supernatant solutions. XRD patterns and TEM micrographs revealed that silicate ions suppressed the conversion of the Fe(OH) 3 gel to ß-FeOOH and a-Fe 2 0 3 particles in both cases. Also, a decrease in nucleation number of a-FeiO^ particles resulted in larger particle size of final stage and the morphology became ellipsoidal with increase of aspect ratio by the specific adsorption of silicate ions. Analysis of pH curve indicated that silicate ions inhibited both dissolution from Fe(OH) 3 gel to ß-FeOOH and crystallization of ß-FeOOH particles. ICP and IR analyses showed that silicate ions had remarkably strong affinity with ferric ion by forming adsorbed silicon species on solid particles and this was a decisive factor for the suppression of the conversion process.
INTRODUCTION
The atmospheric corrosion process proceeds by anodic and cathodic reactions on steel substrate under various environments, such as oxygen, water, humidity, Light and impurity etc. The states of ferric and ferrous ions in the steel surface are strongly influenced by these environments during atmospheric corrosion. Corrosion route and corrosion product are determined by the states of ferric and ferrous ions under a given environment and the composition of substrate. Corrosion products consist mainly of ferric hydroxides, oxyhydroxides, oxides, and so on. The local structures and morphologies of these corrosion products are known to be strongly influenced Vol. 24, No. 5, 2005 2 0 3 by Silicate Ions by internal and external conditions /1,2/. As the corrosion rate of the steel substrate is strongly affected by the existence of corrosion products formed on the steel surface in atmospheric corrosion /3,4/, the stability, structure and morphology of corrosion products are of great importance for the design and development of corrosion-resistant steels.
Suppression of the Conversion Process of Fe(OH), to ß-FeOOH and a-Fe
The morphology and stability of corrosion products are correlated with the linkages of the local structure, which is fundamentally described by They are known to be formed by different pathways through dissolution and crystallization mechanism in aqueous media via olation and oxolation of the 
Measurements
The crystallographic structures of obtained solid 
RESULTS AND DISCUSSION

X-ray diffractions of particles
Suppression of the Conversion Process of Fe(OH), to ß-FeOOH and a-Fe 2 0 3 by Silicate Ions
. These results can be explained by extremely strong adsorption of silicate ions on every surface, and it may suppress the nucleation of a-Fe 2 0 3 particles and the shape was changed to be ellipsoidal by the specific adsorption on crystal.
Transmission electron micrographs of particles
pH changes in solutions by aging
In order to obtain information complementary to the formation of ß-FeOOH and a- Aging time, t / h Vol. 24, No. 5, 2005 affinity with ferric ions on the solid particles is believed to lead to the inhibitor for the conversion process.
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IR spectra of particles during conversion process
IR spectra of solid particles during the conversion process aged at 373 Κ under constant initial pH with the addition of silicate ions for different aging time were measured and the results are given in Fig. 10 . 3 gel to ß-FeOOH and crystallization of ß-FeOOH particles. Also, a decrease of the nucleation number of a-Fe 2 0 3 particles resulted in larger particle size of final stage, and the shape became ellipsoidal with an increase of aspect ratio by the specific adsorption of silicate ions.
3) The conversion process was found to be almost independent of the initial pH of the solution and this evidently indicates that silicate ions essentially suppress the conversion from Fe(OH) 3 gel. 4) Silicate ions have remarkably strong affinity with ferric ion by forming adsorbed silicon species on solid particles and this is believed to lead to the inhibitor for the conversion process of Fe(OH) 3 gel to ß-FeOOH and a-Fe 2 0 3 particles and changes in morphology of a-Fe 2 0 3 particles.
